INTRODUCTION
============

Though a vertebral artery (VA) anomaly is rare, Tokuda et al.[@B10] have reported that in a series of 300 VA angiograms, 2.3% had VA anomalies. Mostly cases are asymptomatic, but a few cases have been reported with cervical pain, occipital pain, and myelopathy.

Here, we report a rare case of cervical compressive myelopathy by an anomalous bilateral VA entering the spinal canal at the C1 level. VAs on both sides deeply indented into the spinal cord and resulted in symptomatic myelopathy. The surgical treatment of this rare case is discussed in the case report.

CASE REPORT
===========

Initial presentation and radiologic evaluation
----------------------------------------------

A 70-year-old woman, recently diagnosed with hypertension, presented with symptoms of gradually progressive gait disturbance and weakness in lower extremities for about 8 months. When she was admitted, she could not go up a flight of stairs alone. Neurologic examination revealed grade III paraparesis of both upper and lower extremities. Sensory examination was intact to pain, touch, temperature and proprioception. The long tract signs were positive on both sides such as hyperreflexia, toe sign and the Hoffmann sign.

MRI revealed large flow voids in the region of the craniovertebral junction that resulted in compression of the cord ([Fig. 1](#F1){ref-type="fig"}). Computed tomography (CT) angiography revealed bilateral vertebral arteries looped medially, like having the appearance of kissing each other on the dorsal surface and deeply indented into the cord substance ([Fig. 2](#F2){ref-type="fig"}). There were no other bone or soft tissue anomalies in the region.

Operation
---------

A midline suboccipital craniotomy with C1 laminotomy and C2 partial laminectomy for preserving paraspinal muscle of C2 was performed. Dura was incised from foramen magnum to C2 level. Both vertebral arteries were showed tortuous, looped medially each other on the posterolateral surface of the cord, and spinal cord was compressed by them. First, right side arachnoid membrane around VA was dissected and excised dentate ligament to release VA from spinal cord. And then anchoring suture from VA to the arachnoid membrane and dentate ligament was made using 6-0 nylon. And then Teflon sponge was inserted to the space between VA and the spinal cord for microvascular decompression. Same procedure was performed to left VA and enough decompression was achieved. At the end of the operation we repaired occipital bone flap & C1 lamina.

Postoperative course
--------------------

A postoperative CT angiography was immediately obtained and it showed that the bilateral.

VAs were separated from each other without interruption in blood flow at the C1 level ([Fig. 3](#F3){ref-type="fig"}). She could walk and go up a flight of stairs at the one month follow-up and the symptoms of the patient gradually improved over 2 years of the postoperative period. Six months after the operation, the MRI showed the full recovery of the spinal cord contour and the laterally transposed VA ([Fig. 4](#F4){ref-type="fig"}).

DISCUSSION
==========

A driving aberrant VA course is a clinical problem sometimes at the time of surgery such as ACDF or posterior C1-2 fixation. However, ectatic and anomalous vertebral arterial loops resulting in cord compression have been identified only rarely[@B1],[@B2],[@B4]-[@B9],[@B11]. From literature review, the authors found isolated 14 cases of symptomatic cord compression due to anomalous VA. While two patients had evidence of myelopathy, rest of the cases had symptoms that could be related to nerve root compression and manifested as neck pain, arm pain or torticollis[@B1],[@B2],[@B4]-[@B9],[@B11].

The pathophysiology of this phenomenon is unclear. Continuous pulsations of the large arteries over long period might be apparently the cause of compressive myelopathy.

Hasegawa et al.[@B3] proposed a hammering effect to the spinal cord by the arterial pulsation of the anomalous VA based on arteriosclerosis. As in the previous reports, we also suggest that intermittent stimulation of the spinal cord by the anormalous vertebral artery was responsible for the cervical myelopathy in our case. MRI, CT angiography and/or cerebral angiography are the investigations of choice to diagnose such patients.

Treatment options for patients with anomalous VA with root or cord compression include vessel transposition, duroplasty, detachment of roots from the vertebral arteries or the placement of inert material between the vessel and the cord. One of them is microvascular decompression. Since Jannetta[@B4] introduced this microvascular decompressive technique, it has been used to treat disorders such as hemifacial spasm and trigeminal neuralgia. Most commonly, prosthesis such as muscle graft or sponge is inserted into the space between the responsible vessel and the affected nerve or brainstem region to transpose the responsible vessel and resolve the pulsatile pressure on the nerve fiber. Following bilateral vasculopexy, the cervicomedullary junction was relieved of compression resulting in lasting relief of the symptoms of the patient.

In the present case, VA at V4 segment entered the spinal canal and formed a kissing loop on the dorsal surface of the cord. Anomalous course of VA resulted in cervical compressive myelopathy.

The patient underwent surgery of vertebral artery repositioning by anchoring suture between artery and around arachnoid membrane and dentate ligament and microvascular decompression using insertion of Teflon to the space between vertebral artery and the spinal cord. After surgery, clinical symptom and radiologic follow-up such as CT angiography and MRI were both satisfactorily improved.

CONCLUSION
==========

Anomalous vertebral artery could be one of the rare causes for cervical compressive myelopathy. Even though it is rare, we should include vertebral artery anomaly in the differential diagnosis of upper cervical lesions presenting with cervical myelopathy. Additionally, an anchoring suture and microvascular decompression around the VA could be a sufficient and safe method to indirectly decompress the spinal canal.

![A : Preoperative MRI. Midsagittal T2-weighted image shows a signal void region (arrow) at the C1 level. B : Axial T2-weighted image shows the compression of the spinal cord in the bilateral posterolateral region.](jkns-54-347-g001){#F1}

![Preoperative CT angiography shows a medially looped bilateral VA and has a kissing appearance at the C1 level.](jkns-54-347-g002){#F2}

![Immediate postoperative CT angiography shows the bilateral VAs separated from each other without interruption in the blood flow at the C1 level.](jkns-54-347-g003){#F3}

![Postoperative axial T2-weighted image shows the recovery of the spinal cord contour and the laterally transposed VA 6 months after the operation.](jkns-54-347-g004){#F4}
